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A B S T R A C T
It is a common practice that patients have a scheduled follow-up visit with radiographs following ankle
fracture surgery. The aim of this study was to evaluate whether an early outpatient visit (<3 weeks) after
ankle fracture surgery resulted in a change in patient management. For this study, 878 consecutive
operatively treated ankle fracture patients with an early outpatient clinical-radiological visit were
reviewed. The outcome measure was a change in treatment plan deﬁned as any procedure, medication, or
surgical intervention that is not typically implemented during the uncomplicated healing process of an
acute fracture.
A change in treatment plan was observed in 9.8% of operatively treated ankle fracture patients. The
mean age of the patients was 48 years and the mean follow-up time was 64 months. Of the changes in
treatment plan, 91% were exclusively due to clinical ﬁndings such as infection. Only three of 878 patients
required a change in their treatment plan based merely on the ﬁndings of the radiographs taken at the
outpatient visit. Only 37% of the patients requiring a change in their postoperative management had
solicited an unanticipated visit before the scheduled outpatient visit due to clinical problems such as
infection or a cast-related issue.
Our study showed that every tenth operatively treated ankle fracture patient requires a change in their
treatment plan due to a clinical problem such as infection or a cast-related issue. Although at hospital
discharge all patients are provided with written instructions on where to contact if problems related to
the operated ankle emerge, only one third of the patients are aware of the clinically alarming symptoms
and seek care when problems present. Our ﬁndings do not support obtaining routine radiographs at the
early outpatient visit in an ankle fracture patient without clinical signs of a complication.
ã 2016 Published by Elsevier Ltd.
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Ankle fractures represent approximately 10% of all fractures and
are among the most frequently surgically treated fractures [1,2].
Surgical treatment of ankle fractures may be accompanied by
several complications [3,4], and the most frequently encountered
complications are related to wound healing and surgical-site
infections [1,4,5]. Although the incidence of malreduction
observed in postoperative radiographs leading to early reoperation
is low [6], it is a common practice that patients have a scheduled
follow-up visit to an outpatient clinic together with radiographs
following acute fracture surgery [7].
Recent studies have questioned the justiﬁcation of routine
radiographs obtained at the early outpatient visit [3,7], as the* Corresponding author at: Department of Orthopaedics and Traumatology,
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0020-1383/ã 2016 Published by Elsevier Ltd.majority of these radiographs do not result in a change in patient
management [7]. However, due to the high number of postopera-
tive complications observed in ankle fracture patients, radiographs
may be still indicated if the clinical picture necessitates them [3]. A
recent study evaluating acute fractures in various anatomic
locations showed that only a few patients require a deviation
from the standard postoperative care at the ﬁrst outpatient visit,
and that the deviation is not based on the radiographs but rather on
patient history and physical examination [7].
The ﬁrst purpose of this study was to evaluate whether an early
outpatient visit after ankle fracture surgery resulted in a change in
patient management. The second goal was to assess how often the
radiographs or the physical examination at the ﬁrst outpatient visit
after ankle fracture surgery resulted in a change in patient
management. We hypothesized that the radiographs would not
result in a change in patient management. However, the early
outpatient visit might reveal problems related to wound healing in
Table 1
Fracture characteristics of the patients with an early outpatient visit following ankle
fracture surgery (n = 878).
Characteristics n (%)
Weber classiﬁcation
A 11 (1)
B 605 (69)
C 234 (27)
Othera 28 (3)
Fracture type
Unimalleolar 308 (35)
Bimalleolar 236 (27)
Trimalleolar 334 (38)
Fracture-dislocation 411 (47)
Open fracture 32 (4)
a isolated medial (n = 23) or posterior (n = 2) malleolar fracture, medial malleolar
fracture associated with posterior malleolus (n = 2) or chaput-tillaux fragment
(n = 1).
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abandoned.
Materials and methods
We performed a chart review of 878 consecutive operatively
treated ankle fracture patients with an early (<3 weeks) outpatient
clinical-radiological visit at a level-I trauma centre from January
1st 2010 through December 31st 2011. Our hospital is located in an
urban area with a catchment population of 1.9 million persons. All
patients who had undergone operative treatment for an ankle
fracture were identiﬁed by querying the hospital surgical
procedure database for diagnoses coded using the International
Classiﬁcation of Diseases, Tenth Revision (ICD-10) as ﬁbular
fracture (S82.4), medial malleolar fracture (S82.5), lateral malleo-
lar fracture (S82.6), bimalleolar or trimalleolar fracture (S82.8), and
with the procedure code for internal ﬁxation of an ankle fracture.
Approval from our institutional review board was obtained prior to
the beginning of the study. Eligible operations were restricted to
those performed primarily at our institution and in patients 16
years of age or older and all fractures were deﬁnitively treated with
open reduction and internal ﬁxation (ORIF). Altogether, 61
surgeons performed all the ankle fracture operations during the
2-year study period.
A standardized operative and postoperative protocol was used
during the study period. ORIF was performed based on AO-
principles and a tourniquet was applied depending on personal
preferences of the treating surgeon. The wound was closed in three
layers (peroneal fascia, subcutaneous layer, skin). Postoperatively,
a cast was applied to all patients either in the operating room or
during the following postoperative days and postoperative radio-
graphs were obtained. Before hospital discharge all patients were
provided with written instructions on where to contact if problems
related to the operated ankle emerged, and an early scheduled
outpatient visit within 3 weeks after surgery was appointed.
Sutures or staples were removed and radiographs (antero-
posterior, mortise, lateral) were taken at the early outpatient visit
from all patients. After the ﬁrst visit the patients were allowed to
begin active ankle range of motion exercises. Full weight bearing
was allowed at four weeks. At six weeks the patients had another
outpatient visit, radiographs were taken, and the cast was
removed.
Medical, operative, and radiological records of all 878 patients
were reviewed in order to identify various characteristics of the
patients and their injuries as well as possible changes in patient
management. We collected the demographic data of the patients
and the fracture type (Danis-Weber classiﬁcation; uni-, bi-, or
trimalleolar fracture; fracture-dislocation; open fracture). The
medical and microbiological records were reviewed for recorded
signs and symptoms for surgical site infection. We classiﬁed
infections as deep when all three of the following criteria were met
at the same time: clinical signs of a surgical site infection (redness,
swelling, drainage, or dehiscence), positive bacterial cultures taken
from the wound, and osteosynthesis material visible or palpable in
the wound [8]. The remaining infections were considered as
superﬁcial.
Data concerning postoperative treatment plan were obtained
by reviewing the physician’s dictated clinic notes and radiographs
from the ﬁrst postoperative visit. Changes in normal postoperative
management were deﬁned as any procedure, medication, or
surgical intervention that is not typically implemented during the
uncomplicated healing process of an acute ankle fracture. These
changes include local wound treatment or debridement, applica-
tion of negative-pressure wound therapy, prescription of oral
antibiotics, administration of intravenous antibiotics, unexpected
changes in standard weight-bearing instructions, unexpectedremodeling of the cast, removal of hardware excluding elective
scheduled syndesmotic screw removal, and loss of fracture
reduction requiring reoperation. We collected the number of
patients who required a change in their treatment plan due to the
ﬁndings of the ﬁrst postoperative visit, and the causes for the
change were divided into 1) clinical, 2) clinical and radiological, 3)
radiological only. The exact causes for the change in the treatment
plan were analyzed. The number of patients who required an
unanticipated visit already before the scheduled outpatient visit
was recorded and the causes for that visit were noted. The mean
follow-up time was 64 months.
Results
The mean age of the patients was 48 years (range 16–91 years)
and 60% of the patients were women. The basic fracture
characteristics are presented in Table 1. Altogether, 86 of 878
(9.8%) patients required a change in treatment plan due to the
ﬁndings of the ﬁrst outpatient visit including 18 patients requiring
surgical treatment in the operating theatre (Fig. 1). Of these 86
patients, 32 (37%) patients had solicited an unanticipated control
visit prior to the scheduled outpatient visit due to emerging clinical
problems related to the ankle fracture surgery (Fig. 2). Therefore, of
the 86 patients requiring a change in postoperative management,
54 (6.2%) patients required a change merely based on the ﬁndings
of the scheduled early outpatient visit (Fig. 1).
Interestingly, 91% of the causes for a change in treatment plan
were exclusively due to clinical ﬁndings such as infection or cast-
related problems (Figs. 1 and 2). Only three (0.3%) patients of
cohort of 878 ankle fracture patients required a change in their
treatment plan based merely on the ﬁndings of the radiographs
taken at the early outpatient visit; in one of these three patients the
cause was an undiagnosed medial malleolar fracture leading
changes in weight-bearing. In the two other patients a partial loss
of reduction of the medial malleolus without a need for
reoperation was observed resulting in further restrictions in
weight-bearing.
At the ﬁrst outpatient visit, 78 (8.9%) of 878 patients showed
signs of infection. According to our previously deﬁned criteria, 28%
(22 of 78) of these infections were classiﬁed as deep and the
remaining 72% were classiﬁed superﬁcial infections. By the time of
last control visit, 70 (8%) of 878 patients had eventually been
treated for problems related to deep surgical site infection.
86  pat ients (9.8%) with a 
change in treat ment plan
49 patient s (90.7 %) with  
CLINICAL  find ing s
- Infection  requ iring ant ibiot ic 
trea tment  (n=42 )
-Infection  requiring an tibiotics 
toge the r with surgical 
debride men t in OR (n=7)
2 pat ient s (3.7 %) with  
CLINICAL  AND  
RADIOLOG ICAL findings
3 patients (5.6 %) with  
RADIOLOGI CAL find ings
- Deep infe ction with loss  of 
reduction reguiring ant ibiotics , 
surgical debridement  and re-
operation (n=1)
- Infe ction with partial loss  of 
reduction requiring ant ibiotics 
and chan ges in weight-bearing 
(n=1)
- Partial loss  of  redu cion  
requiring change s in weight-
bearing (n=3)
32  pat ients with  an  
unanticipated visit
54 p atients (6. 2%) with a 
change in treat men t plan 
based on th e findings of 
the early outp atient visit
878 pat ient s with an early 
out pat ient  visit foll owing ankle 
fractu re surgery
Fig. 1. Flowchart of the included patients showing the causes for a change in treatment plan due to the ﬁndings of the ﬁrst outpatient visit.
32 of 86 (37%) pat ients 
with a change in treat ment 
plan requiring an 
unant icipat ed visit
29 pa tien ts (90.6 %) with  
CLINICAL find ing s
- Infection  requ iring ant ibiot ic 
trea tment  (n=18 )
-Infection  requiring an tibiotics 
toge the r with surgical 
debride men t in OR (n=7)
-Cast -related  prob lems 
requ iring  cast -trimming  (n=4)
3 pat ient s (9.4 %) with  
CLINICAL  AND  
RADIOLOG ICAL findings
0 pat ients (0%) with 
RADIOLO GICAL f ind ings
- Deep inf ection with  loss  of  
reduction regu iring ant ibiot ics , 
surgical debridement and re-
operat ion (n=2)
- Syndesmot ic sc rew 
penetrating sk in with loss  of 
tibiofibular reduction requiring 
reoperat ion (n=1)
Fig. 2. Flowchart of the patients soliciting an unanticipated control visit prior to the scheduled outpatient visit due to emerging clinical problems related to the ankle fracture
surgery.
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The present study aimed to assess the impact of the ﬁrst
outpatient visit in a large cohort of ankle fracture patients treated
in level-I trauma center. Our results showed that every tenth
operatively treated ankle fracture patient requires a change in
treatment plan and most changes are exclusively due to clinical
ﬁndings such as infection or cast-related issues. Unfortunately,
only slightly more than one third of the patients with a
postoperative clinical problem solicited an unanticipated control
before the scheduled outpatient visit. Based on our ﬁndings,
radiographs should probably not be routinely performed at ﬁrst
outpatient visit following operative treatment in an ankle fracture
without clinical signs of a complication.
The incidence of surgical site infection following operative
treatment of ankle fractures varies considerably in the literature,
ranging from 1.4% up to 19% in patients with diabetes [5,8,9–11].These infections extend total hospital stay and increase healthcare
costs by more than 300% [12–14], and may lead to permanent
disability in up to 25% of patients [15]. Early recognition of these
infections is highly important because in cases with delayed
diagnosis the presence of bioﬁlm presents a highly demanding
challenge for bacterial eradication and infection treatment [16,17].
A recent study with 1411 ankle fractures observed that 6.6% of
ankle fracture patients had an early complication [3]. Our study
showed that every tenth operatively treated ankle fracture patient
required a change in treatment plan by the time of the ﬁrst
outpatient visit, and that 91% of the changes were exclusively due
to clinical ﬁndings such as infection or cast-related issues. At the
ﬁrst outpatient visit 8.9% of all ankle fracture patients presented
with signs of infections, however less than one third of these
infections were consider as deep at that time point. Since
superﬁcial infections may proceed to deep infections, and all
patients do not detect these infections themselves, we believe that
it important to organize a clinical follow-up visit for these patients
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removed and the cast is trimmed if cast-related issues are present.
This early outpatient visit would not necessarily require the
presence of an orthopaedic surgeon, but instead could be carried
out by a health care professional trained to deal with wound
healing problems or cast-related issues.
A recent study with operatively treated fractures in heteroge-
nous locations showed that only 0.5% of patients had a
radiographic change from the immediate postoperative radiograph
to the outpatient visit radiographs [7]. Our ﬁndings with
operatively treated ankle fracture patients are in line with these
previous ﬁndings since our study showed that only three (0.3%)
patients of cohort of 878 ankle fracture patients required a change
in their treatment plan based merely on the ﬁndings of the
radiographs taken at the outpatient visit. Although the postopera-
tive course was altered in one tenth of operatively treated ankle
fracture patients, in the majority of cases the history and the
physical examination ﬁndings led to the change. Our ﬁndings with
ankle fractures are very well in line with the previous ﬁndings that
routine imaging does not provide additional information leading to
changes in acute fracture management at the ﬁrst postoperative
visit [7]. Since patients were exposed to unnecessary radiation, we
believe that imaging could be delayed to a later follow-up visits in
which fracture-healing needs to be assessed. We agree with the
previous ﬁndings that early postoperative radiographs may not be
beneﬁcial in all ankle fracture patients, but radiographs may be
indicated if the clinical picture necessitates them [3].
The current study showed, that only 37% of patients who
required a change in their postoperative management had actually
solicited an unanticipated visit already before the scheduled
control visit due to clinical problems they noted by themselves.
Although at hospital discharge patients are given written
information on when and where to contact whenever problems
emerge, only a little more than one third of the patients were able
to understand the severe nature of their clinical symptoms. The
study showed that 91% of patients with an unanticipated visit had
sings of an infection or pain due to cast-related problems. Based on
our ﬁndings, we believe that in addition to the written information
given at hospital discharge, all ankle fracture patients should be
speciﬁcally advised about the possibility of an infection so that
they can contact the hospital as soon as possible whenever wound-
related issues occur.
An important limitation of the study is the reliance on data
provided by the medical and surgical charts. There is possibility of
detection bias since patient data is not always properly docu-
mented and some complications such as indolent infections may
be underreported. However, signiﬁcant complications hardly go
undetected and we feel conﬁdent that we captured all the patients
with a complicated outcome. The strengths of this study include
the large number of consecutive patients with ankle fractures with
early outpatient visit treated at a single institution using a
standardized treatment protocol. Furthermore, we consider the
large number of treating surgeons increases the generalizability of
the results. To our knowledge, this is the most comprehensive
analysis of the value of the ﬁrst outpatient visit following ankle
fracture surgery.
The present study showed that only one third of ankle fracture
patients are aware of the clinically alarming symptoms and seek
care when problems present. Since every tenth operatively treated
ankle fracture patient requires a change in the treatment plan dueto a clinical problem such as an infection or a cast-related issue, we
believe that it is important to control these patients clinically
during the early postoperative phase. A prospective randomized
study should be carried out to evaluate, whether the outpatient
visit could be carried out by a nurse or a paramedic with a readily
available consultation from an orthopaedic surgeon whenever
alarming symptoms present. Routinely performed radiographs
should probably not be obtained at the ﬁrst outpatient visit in an
ankle fracture patient without clinical signs of a complication.
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